Adolescents are at high risk for motor vehicle crashes (MVCs). Teens with autism spectrum disorder (ASD) may have an even greater risk for MVCs due to impaired visual, cognitive, and motor skills critical for driving. This prospective two group study demonstrated the demographic, clinical, and simulated driving skill differences of seven adolescents with ASD (mean age = 15.14, SD ±1.22) compared to 22 healthy controls (HC) (mean age = 14.32, SD ±.72) through a comprehensive driving evaluation (CDE) conducted by an occupational therapist certified driving rehabilitation specialist (OT-CDRS). Adolescents with ASD performed poorer on right eye acuity (Fischer's (F) = 13.44, p = .003), cognition (Mann-Whitney Statistic (U) = 29.00, p = .01), visual motor integration (U = 27.50, p = .01), motor coordination (U = 5.00, p = .001), operational skills for managing simulator controls (U = 4.00, pU = 30.50, p = .02), speed regulation (U = 13.50, p = .001), lane maintenance (U = 34.00, p = .03), signaling (U = 38.50, p = .03), and adjustment to stimuli (U = 9.00, pU = 5.00, pConclusion). Compared to the HC, adolescents with ASD performed worse on visual, cognitive, motor, simulator operational, and fitness to drive skills, suggesting that an OT-CDRS may play an important role in assessing teens with ASD before they pursue traditional driver's education. 
Literature Review
Adolescent drivers aged 16 to 19 years are three times more likely than drivers aged 20 years and older to be involved in a motor vehicle crash (Centers for Disease Control and Prevention [CDC], 2013b) . Although little is known about autism spectrum disorder (ASD) and driving, Classen and colleagues (in press) found that teens with attention deficit hyperactivity disorder (ADHD) and/or ASD are performing worse than healthy controls (HC) on a clinical test battery of visual acuity, selective attention, visual motor integration, cognition, and motor performance; and that moderate correlations exist between impaired functioning on visual motor integration and motor performance and driving errors made in the simulator. As such, this group is at risk for impaired fitness to drive, which is the ability to drive safely and smoothly while compensating for impairment (Brouwer & Ponds, 1994) .
One in 50 children aged 6 to 17 years in the United States has ASD (CDC, 2013a) . ASD is a spectrum disorder (autistic disorder, pervasive developmental disorder-not otherwise specified, Asperger syndrome, Rhett's syndrome, childhood (APA, 2000) . Teens with ASD can experience difficulty with executive functions, including attention shifting, mental flexibility, planning, inhibition, initiation, and monitoring of actions (Hill, 2004) ; motor coordination deficits (Fournier, Hass, Naik, Lodha, & Cauraugh, 2010) ; and visual processing deficits (Simmons et al., 2009) . Driving requires all of these abilities to work in a coordinated manner; however, the evidence demonstrating how these unique characteristics of teens with ASD impact their driving is lacking in the literature (Classen & Monahan, 2013) .
Driving
Driving is a means of community mobility that can provide a teen independent access to academia, employment, recreational and social opportunities, goods, and medical and other professional services (Monahan, 2012; Womack & Silverstein, 2012) . Traditionally, a teen undergoes For student drivers who have medical conditions, however, the services of an occupational therapist (OT) who is also a certified driving rehabilitation specialist (CDRS) can be sought to complete a comprehensive driving evaluation (CDE). The OT-CDRS assesses the functional performance components (client and contextual factors) via a clinical battery of tests (Classen, Monahan, & Wang, in press) , as well as the individual's fitness to drive via a simulator (Classen et al., in press) and their on-road performance. Specifically, the OT-CDRS examines driving errors that can happen in several areas, such as lane maintenance (lateral position of the vehicle in motion and stopped), speed regulation (obeying speed laws and managing braking and accelerating), ability to yield (giving right-of-way to other vehicles or pedestrians), use of signals (properly using turning signals), visual scan (displaying scanning of the surrounding environment while driving), adjustment to stimuli (overall ability to respond to changes in driving situations), and gap acceptance (determining safe time and distance for crossing in front of traffic) (Justiss, Mann, Stav, & Velozo, 2006 ). The OT-CDRS then works in a team format with the driving school instructor to provide the driver education component to the student, while modifying the curriculum to adjust to the student's specific needs (Monahan, 2012) . For example, because the driving school instructor is not trained to work with individuals with medical conditions or to understand how these conditions affect driving outcomes, the OT-CDRS may address the motor coordination deficits of a student with ASD when he or she makes simple turns. The OT-CDRS may recommend that the driving school instructor control the accelerator and brake while the student controls the steering wheel. With practice, the student may show profiency of the latter upon which the OT-CDRS may recommend to the driving school instructor that the student assume control of the accelerator and brake.
Driving Simulator
The CDE, and more specifically the on-road assessment, is considered the gold standard for measuring fitness to drive (Di Stefano & Macdonald, 2005) . Using a driving simulator is an acceptable alternative to test a teen without a driver's permit, because it provides a safe alternative that minimizes on-road risks and allows the OT-CDRS to evaluate reproducible driving conditions not confounded by extraneous variables often found on the roadways (e.g., a child running across the road). Evidence suggests that errors recorded during simulator evaluations relate to errors assessed during on-road testing in the same population (Shechtman, Awadzi, Classen, Lanford, & Joo, 2010; Bédard, Parkkari, Weaver, Riendeau, & Dahlquist, 2010) . For example, in a group of healthy younger and older adults, the same trends were found in errors made on the road as in the errors made in the driving simulator. That is, participants had the same type of errors, yet fewer errors were made in the simulator compared to the number of errors made during the on-road evaluation. This finding suggested relative validity between the driving simulator and the on-road evaluation (Shechtman et al., 2010) .
Rationale, Significance, and Purpose
Although driving is a milestone for adolescents, little is known about the fitness to drive abilities of teens with ASD who have characteristics that may impair their driving performance. The simulator is an ideal tool to assess adolescents who
are not yet licensed to drive. Based on previous work (Classen et al., in press) , where an OT-CDRS conducted a CDE using a clinical battery of tests and a driving simulator, the authors found that teens with ADHD and ASD had impaired fitness to drive abilities. Therefore, in the current study we are only examining group differences between teen drivers with ASD and the HC, and we expect that teens with ASD will perform worse on tests of visual, cognitive, and motor abilities, and that they will make more driving errors (by type and number) when compared to the HC.
The purpose of this study was to demonstrate the between group differences in clinical and simulated driving skills among adolescents with ASD as compared to the HC when assessed by an OT-CDRS. If teens with ASD indicate impaired clinical and driving performance issues, then our findings will help to justify the involvement of an OT-CDRS, vs a driving school instructor, in assessing and honing the fitness to drive abilities of teens with ASD, thereby positioning them to be more successful in obtaining a driver's license.
Methods

Participants
In this prospective between group study we compared seven adolescents with a physician confirmed diagnosis of ASD (mean age = 15.14, SD = ±1.22) to 22 HCs (mean age = 14.32, SD = ±.72).
Participants were between the ages of 14 and 18 years, had neither a learner's permit nor a driver's license, had no seizures in the past year, were able to understand and read English, had a minimum visual acuity of 20/40 in one eye per the State of 
Data Analysis
Using PASW Statistics 20 (SPSS Inc., Chicago, IL) we analyzed data with descriptive statistics (mean, standard deviation, percentages, and frequencies), non-parametric statistics (Fischer's exact tests and Mann-Whitney U test), and Spearman's Rank Correlation Coefficient. Data were significant at the p < .05 two-tailed alpha level.
Results
Demographics
Even though the demographics for the two groups were similar, Table 1 demonstrates that the ASD group had more occupational therapy interventions and more parent-reported over the counter and prescription medications. Table 2 demonstrates the between group differences for clinical tests. Compared to the HC, the group with ASD showed significantly poorer acuity of the right eye reaching 20/50 or above, took longer to complete CTMT Trail 2, and performed more poorly on the Beery VMI and the BOT2, as well as the BOT2's one-legged stationary hop. Table 3 demonstrates that, compared to the HC, the ASD group performed worse on all of the simulator operational skills. For driving errors, the ASD group showed statistically significantly more visual scanning, speed regulation, lane maintenance, signaling, adjustment to stimuli, and total number of driving errors. They also had a statistically significantly greater number of total traffic light tickets. 
Clinical Tests
Driving Simulator
Discussion
The purpose of this study was to demonstrate the between group differences in clinical and simulated driving skills among (Fournier et al., 2010) and the BOT2's one-legged stationary hop (Bruininks & Bruininks, 2005) . 
Limitations
Potential recall bias could have been infused into the study during parent responses to questionnaires (i.e., parents may over or under report a characteristic) (Raphael, 1987) .
Participants were recruited from a convenience sample in North Central Florida. Although our study criteria allowed for inclusion of participants with an IQ above 90, we did not use a tool to distinguish ASD severity. We also did not control for the effect of medications or other limiting factors (for the group with ASD), such as anxiety or apraxia. Because of the small sample size, findings may be subject to a Type 2 error (Portney & Watkins, 2000) . As such, findings can only be generalized to participants fitting this study's profile.
This study is one of the first in the English literature to examine fitness to drive abilities in adolescents with ASD. The implications of the study suggest that adolescents with ASD may require specialized driving assessments by an OT-CDRS as well as training as a first time driver vs. receiving traditional driver's education. As such, this pilot work opens clinical practice opportunities for OT-CDRSs to evaluate the fitness to drive abilities of teens with ASD before referring them to traditional driver's education. It also opens research opportunities to determine the clinical predictors of fitness to drive and their mechanistic ties to driving errors in the ASD population, in a larger age and gender matched representative sample that is adequately powered to meet the objectives.
